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Abstract: Sleep quality among workers remains a significant issue due to workload, occupational stress, and irregular work patterns, which can impact health and productivity. Several studies have shown that lavender aromatherapy can help improve sleep quality through its relaxing effect on the nervous system. This study aims to determine the effect of using lavender pillow spray on improving sleep quality among workers. This study used the pre-experimental method with a one-group pretest-posttest design. Twenty workers at PT Adhi Persada Beton Factory, Margorejo, who experienced mild to moderate sleep disorders, were subjected to a lavender pillow spray applied 2–3 times on their pillows before bed every night for four weeks. The research instrument used was the Pittsburgh Sleep Quality Index (PSQI) to measure sleep quality before and after treatment. Data analysis pillow spray techniques used the Shapiro–Wilk normality test and the Paired t-test for normally distributed data. The results show that the Pretest and posttest data demonstrate a significance value (Sig. 2-tailed) of <0.001 (p <0.05), thus rejecting H0 and accepting H1. The average PSQI score decreased from 10.30 in the Pretest to 6.00 in the posttest, with an average difference of 4.30 points. It can be concluded that the use of lavender pillow spray significantly improves sleep quality among workers at PT Adhi Persada Beton Pabrik Margorejo.
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INTRODUCTION 
Good-quality sleep is a vital need for humans because it affects both physical and mental health. According to the National Sleep Foundation, adults need 7–9 hours of quality sleep per day to maintain optimal physical health. In reality, global data indicate that the prevalence of sleep disorders among the general population ranges from 10–30% and may be higher in specific groups, such as shift workers or individuals with high occupational stress levels. According to data from the World Health Organization, the frequency and severity of various sleep disorders continue to rise and have become a significant global health issue (World Health Organization, 2021). This situation highlights a gap between the expectation of getting sufficient, quality sleep and the reality experienced by most workers (Khan & Al-Jahdali, 2023).
Sleep quality issues among workers in Indonesia are becoming increasingly evident, with studies reporting that approximately 41.14% of workers experience sleep problems and 55.35% face significant occupational stress (Saputra & Putri, 2024). In reality, workers face competitive job demands, heavy workloads, and irregular work schedules, leading to poor sleep quality. Working without proper concentration increases the risk of workplace accidents, and prolonged poor sleep quality will impact overall health and work productivity. This situation has negative consequences, not only for an individual’s personal health but also by reducing work effectiveness, increasing the likelihood of accidents, and leading to the development of long-term health conditions such as high blood pressure, type 2 diabetes, and mental health issues. 
Workers in the industrial and construction sectors are among those at high risk of sleep disorders, which can directly impact workplace safety and security. According to the International Laboure Organization, nearly 2 million workers, 32.8% of the total, suffer work-related accidents due to work-related fatigue; this applies not only to industrial workers but also to construction workers, who experience significant work-related fatigue. Work-related stress levels and sleep quality are the primary factors contributing to fatigue among construction workers; work-related stress can increase during consecutive workdays, leading to fatigue and reduced productivity, while poor sleep quality is linked to an increased risk of accidents. Length of service can also exacerbate these conditions. Workers who are new to the job typically struggle to cope with various workplace challenges because they are still in the adjustment phase, while workers with longer tenure tend to experience work-related stress due to burnout from their current roles; thus, both groups are at risk of experiencing stress, albeit for different reasons (Ali et al., 2023).
This situation is highly relevant to the characteristics of workers at PT Adhi Persada Beton’s Margorejo Plant, which specializes in the manufacture of precast concrete components for highway infrastructure. Workers at this plant are employed across various divisions, including production of highway foundations and frameworks, heavy equipment maintenance, crane operators, security, and data administration staff, all of whom work on a shift system and put in more than 41 hours per week. If workers experience sleep disturbances and drowsiness while working, the risk of production errors in highway frameworks that do not comply with SOPs becomes very high and has the potential to cause workplace accidents or structural failures on-site. This situation differs from non-industrial workers such as professors or office employees, who although they have long working hours, face far lower physical demands, so the risk of accidents due to sleep disturbances is not as high as for factory workers. Irregular shift systems have been shown to exacerbate sleep disturbances and simultaneously increase mental workload among production employees. (Susilowati, 2024)
The impact of sleep disorders on workers is far-reaching and complex, affecting productivity through reduced concentration, decision-making ability, and work performance. Work-related fatigue can be influenced by internal factors such as age and sleep quality, as well as external factors such as tenure, work shifts, workload, and the physical work environment; if these conditions are not properly addressed, they can lead to reduced safety and productivity, as well as an increased risk of workplace incidents. Research indicates a significant association between sleep quality and occupational well-being, whereby sleep disorders can reduce self-efficacy and job satisfaction, and increase the risk of metabolic syndrome and mental health disorders, including depression and anxiety. (Khan & Al-Jahdali, 2023)
Various methods have been used to address sleep disorders among workers, ranging from medical treatment and the use of sleeping pills to alternative methods such as aromatherapy. Long-term, continuous use of sleeping pills can cause side effects and carry a risk of dependence, so non-pharmacological approaches are considered a safer alternative. Lavender aromatherapy has been scientifically proven to help improve sleep quality by stimulating the parasympathetic nervous system, which induces feelings of relaxation and calm. A systematic review of 20 randomized controlled trials showed that lavender essential oil can have a positive impact on sleep quality by reducing cortisol levels and increasing the release of melatonin, a hormone that regulates sleep patterns (Zhang, Li, & Chen, 2022). Research by Yıldırım, Wang, & Liu (2025) also indicates that inhaling lavender essential oil has a significant effect on improving sleep patterns and reducing fatigue levels.
Pillow sprays, as a form of aromatherapy, offer a practical and easy-to-use solution for busy professionals. This method works by spraying essential oils onto a pillow or sleeping area so that the scent can be inhaled continuously during sleep, which then stimulates the olfactory system to send signals to the brain via the limbic system—a system that plays a role in regulating emotions and governing human sleep cycles. Studies show that inhaling lavender combined with sleep hygiene is proven to be more effective in improving both the quality and quantity of sleep compared to sleep hygiene alone, with the lavender group demonstrating significantly better sleep quality in post-intervention measurements (p=0.01) as well as in the two-week follow-up (p=0.01). Pillow sprays have proven to be more practical and efficient than other aromatherapy methods, such as diffusers, as they require no additional equipment and do not rely on an electrical power source. Additionally, direct application to the pillow allows for more consistent exposure to the scent throughout the sleep period. The use of aromatherapy via inhalation has also frequently been the focus of research and has yielded beneficial results in improving sleep quality across various populations. (Choi, Le, & Kim, 2022)
Although aromatherapy pillow sprays are already available on the market and some studies have demonstrated the effectiveness of aromatherapy in improving sleep quality, there is still a limited body of research specifically examining the use of pillow sprays among the working population. Workers have unique characteristics and challenges that differ from those of the general population, such as irregular work schedules, high levels of occupational stress, and various workplace environmental factors that can affect sleep patterns. This gap highlights the need for further research.
Based on this background, an in-depth study is needed on the use of lavender-based pillow spray to improve sleep quality among workers. This study involves evaluating changes in sleep quality before and after treatment, as well as identifying the components of sleep quality that show the most significant improvement. This study aims to provide a scientific foundation regarding the impact of pillow spray as a practical non-pharmacological intervention to address sleep disorders among workers. The results of this research have the potential to contribute to the development of occupational health programs, particularly in the areas of sleep management and worker well-being, as well as support preventive efforts to improve workers’ overall productivity and quality of life.
METHODS
This study employed a quantitative approach with a pre-experimental design using a One-Group Pretest–Posttest Design. According to Notoadmodjo (2020), quantitative methods are research approaches aimed at objectively measuring specific variables and analyzing them using statistical techniques. This study aimed to analyze the effect of lavender pillow spray on sleep quality among workers at PT Adhi Persada Beton Margorejo Plant. The study was conducted at PT Adhi Persada Beton Margorejo Plant, March 2026. The population in this study consisted of all workers employed in the production, administrative, and operational departments of the factory, including those working fixed schedules and those on rotating shifts, totaling 80 workers. A sample of 20 workers was selected using a purposive sampling technique based on predetermined inclusion and exclusion criteria. The inclusion criteria were workers with a Pittsburgh Sleep Quality Index (PSQI) score > 5 and willingness to participate in the study for four weeks. Workers with a history of allergy to lavender or other ingredients contained in the pillow spray were excluded from the study.
The research instrument used was the Pittsburgh Sleep Quality Index (PSQI) questionnaire to assess sleep quality before (pretest) and after (posttest) the intervention. The PSQI is a validated instrument widely used to measure subjective sleep quality through several assessment components. The intervention involved the use of RYZIQ Pillow Mist, containing lavender, eucalyptus, and chamomile essential oils. Participants were instructed to spray the pillow mist 2–3 times onto their pillows from a distance of approximately 15–20 cm once daily before bedtime. The intervention was carried out every night for four consecutive weeks. Data collection was conducted during March 2026. Baseline sleep quality data were obtained using the PSQI questionnaire before the intervention. Following the pretest assessment, participants used the pillow spray daily for four weeks. At the end of the intervention period, sleep quality was reassessed using the same questionnaire to obtain posttest data.
This study received ethical approval from the Ethics Committee of Universitas Negeri Yogyakarta with approval number No. T/1343.3/UN34.9/PT.01.04/2025. Written informed consent was obtained from all participants prior to data collection, and all research procedures were conducted in accordance with research ethics principles. Data were analyzed using IBM SPSS Statistics software. Descriptive statistics were used to describe respondent characteristics and PSQI scores. Data normality was assessed using the Shapiro–Wilk test. Differences in sleep quality scores before and after the intervention were analyzed using the Paired Sample t-test with a significance level of p < 0.05.










RESULT AND DISCUSSION
The characteristics of the study respondents including age, gender, occupation, and weekly working hours are presented in the following table.

Table 1. Respondent Characteristics
	Category
	Descriptions
	Frequency
	Percentage

	Age
	23-32
	8
	40%

	
	33-42
	7
	35%

	
	43-53
	5
	25%

	
	Total
	20
	100%

	Gender
	Man
	           19 
	           95%

	
	Woman
	1 
	5%

	
	Total
	20
	100%

	Profession
	Operations
	5
	25%

	
	Heavy Equipment Operator
	3
	15%

	
	Production
	6
	30%

	
	Supervision & Management
	3
	15%

	
	Engineering & Maintenance
	3
	15%

	
	Total
	20
	100%

	Hours Worked Per Week
	>48 hours
	12
	60%

	
	41-48 hours
	8
	40%

	
	Total
	20
	100%



Based on the table of respondent characteristics above, it was found that the majority of respondents were aged 23–32 years, totaling 8 respondents (40%). This was followed by respondents aged 33–42 years, with 7 respondents (35%), and those aged 43–53 years, with 5 respondents (25%). These findings indicate that most respondents were within the 23–32 years age group. Regarding gender, the study participants consisted of both male and female respondents. The majority of respondents were male, totaling 19 respondents (95%), while only 1 respondent (5%) was female. These findings indicate that male respondents constituted the largest proportion of the study sample.
Data on respondents' occupational categories showed that the largest proportion worked in the production department, accounting for 6 respondents (30%). This was followed by the operational department, with 5 respondents (25%). Meanwhile, the categories of heavy equipment operators, supervision and management, and engineering and maintenance each consisted of 3 respondents (15%). These findings indicate that production workers represented the largest occupational group in this study.
Based on the distribution of respondents' weekly working hours, the majority worked more than 48 hours per week, comprising 12 respondents (60%). In contrast, 8 respondents (40%) reported working 41–48 hours per week. These findings suggest that most respondents had relatively long working hours, exceeding the standard 48-hour workweek. The data are also presented in graphical form to provide a clearer illustration of the distribution of respondents across each characteristic category, as shown below.
Figure 1. Bar Chart of Respondent Characteristics


Based on the data, it was found that the majority of respondents were aged 23–32 years, totaling 8 respondents (40%). Most respondents were male, accounting for 19 respondents (95%), while only 1 respondent (5%) was female. Regarding occupation, the largest proportion of respondents worked in the production department, with 6 respondents (30%), followed by the operational department, with 5 respondents (25%). In terms of working hours, the majority of respondents worked more than 48 hours per week, comprising 12 respondents (60%), while 8 respondents (40%) worked 41–48 hours per week.
Table 2. Pretest Results
	PSQI Pretest
	Minimum
	Maximum 
	Mean  
	Std. Deviation

	Pretest
	6
	14
	10,30
	2,155



Based on the results of the PSQI assessment, the highest score obtained by respondents was 14 and the lowest was 6. The mean PSQI score at the Pretest stage was 10.30, with a standard deviation of 2.155, indicating moderate variation among respondents. According to the PSQI scoring criteria, a score >5 is categorized as poor sleep quality. Thus, on average, the respondents were identified as having poor sleep quality before the intervention was implemented.
Table 3. Posttest Results
	PSQI Posttest
	Minimum
	Maximum 
	Mean  
	Std. Deviation

	Posttest
	3
	9
	6
	1,556



The results of sleep quality measurements at the posttest stage using the PSQI instrument showed that the highest score among respondents was 9 and the lowest was 3. The mean PSQI score at the posttest stage was 6.00 with a standard deviation of 1.556, indicating a more homogeneous distribution of scores compared to the Pretest stage. Based on the PSQI scoring criteria, a score above 5 is categorized as poor sleep quality; however, the mean score approaching that threshold indicates a significant improvement in sleep quality among the respondents following the intervention.
Table 4. Pretest and Posttest Data Results
	Differences in Sleep Quality
	Minimum
	Maximum 
	Mean  
	Std. Deviation

	Difference
	2
	6
	4,3
	0,923



Based on the table above, the minimum difference in PSQI scores between the Pretest and posttest was 2, and the maximum was 6, with a mean difference of 4.30 and a standard deviation of 0.923. The mean difference of 4.30 points indicates a consistent improvement in sleep quality among all respondents following the intervention. The relatively small standard deviation (0.923) indicates that the changes that occurred were evenly distributed and homogeneous among the respondents, suggesting that the intervention had a stable impact. Based on these results, it can be concluded that the intervention significantly improved the respondents’ sleep quality.

Table 5. Normality Test Results
	Normality Test
	Shapiro-Wilk
	Description

	
	Statistic
	df
	Sig.
	

	Pretest
	0,911
	20
	0,066
	Normal

	Posttest
	0,962
	20
	0,592
	Normal



Based on the results of the normality test, the Pretest data yielded a significance value of 0.066, while the posttest data yielded a significance value of 0.592. Data can be considered normally distributed if the significance value is greater than 0.05, in accordance with the criteria of the Shapiro-Wilk test. Since the significance values for the Pretest (0.066 > 0.05) and posttest (0.592 > 0.05) both meet this criterion, the Pretest and posttest data are declared to be normally distributed.

The hypotheses in this study are as follows: H0: There is no effect of using  lavender pillow spray on improving sleep quality in workers with sleep disorders. H1: There is an effect of using  lavender pillow spray on improving sleep quality in workers with sleep disorders. Hypothesis testing was conducted according to the criteria by comparing the significance value (Sig.) with a significance level (α) of 0.05. The basis for decision-making is: (1) if the significance value is < 0.05, then H0 is rejected and H1 is accepted; (2) if the significance value is > 0.05, then H0 is accepted and H1 is rejected. In this study, the data obtained were normally distributed, so the hypothesis testing was performed using a Paired Sample T-Test.
Table 6. Results of the Paired-Sample T-Test
	Uji Paired Sample T-Test

	
	df
	Sig. (2-tailed)

	Sleep Quality: Pre-test and Post-test
	19
	<0,001



Based on the results of the analysis using the Paired Sample T-Test in the table above, a significance value (Sig. 2-tailed) of <0.001 was obtained, with a degree of freedom (df) of 19. This value is less than 0.05, leading to the decision that H1 is accepted and H0 is rejected. These results indicate a significant difference between the pre-test and post-test sleep quality scores among the respondents. The conclusion drawn from the results above is that the pillow spray intervention proved effective in improving the respondents’ sleep quality.
This study aims to determine the effect of using lavender pillow spray on sleep quality among workers. Analysis of data from 20 respondents revealed that the average PSQI score decreased from 10.30 in the Pretest phase to 6.00 in the posttest phase. This 4.30-point decrease reflects a significant and consistent improvement in sleep quality among all respondents following a four-week intervention.
The results of the Paired Sample T-Test showed a significance value (Sig. 2-tailed) of <0.001 with a degree of freedom (df) = 19, meaning p < 0.05; thus, H0 was rejected and H1 accepted. Consequently, there is a statistically significant effect of using lavender pillow spray on improving sleep quality among workers. These findings indicate that an inhalation-based aromatherapy intervention using the pillow spray method is capable of producing meaningful changes in sleep quality over a four-week period of regular use.
The results of this study are consistent with Zega’s (2023) study, which found that lavender aromatherapy can improve sleep quality in workers with mild sleep disorders. Respondents who received lavender aromatherapy treatment reported better sleep quality compared to before the treatment. Physiologically, the primary active compounds in lavender are linalool and linalyl acetate, which have a calming effect on the central nervous system. These compounds, entering through the sense of smell, stimulate olfactory receptors in the nose, which then send signals to the brain’s limbic system, particularly the amygdala and hypothalamus. These two brain structures play a crucial role in regulating emotional responses, anxiety levels, and the sleep-wake cycle. The stimulation provided by the scent of lavender can increase serotonin production and lower cortisol levels in the blood, allowing the body to relax and prepare for deep sleep. (Choi et al., 2022; E. , Essam & Li, 2024)
In addition, lavender is also known to increase alpha wave activity in the brain, which is the dominant brain wave when a person is in a relaxed state before sleep. This effect helps reduce sleep latency—the time it takes for a person to fall asleep—and increases the duration of uninterrupted sleep. Thus, the regular use of a lavender-based pillow spray before bed has been shown to create a more conducive sleep environment and provide a calming effect to support better sleep quality for workers. (E. , Essam & Li, 2024)
Using a pillow spray as a method for delivering lavender aromatherapy offers several advantages over other inhalation methods. This method is practical, easy to use independently without requiring additional equipment, and can provide consistent aroma exposure throughout the night because it is applied directly to the pillow used during sleep. Additionally, pillow spray is non-invasive and safe for use by the general population, including active workers who do not have extra time to undergo more complex therapeutic procedures (Demirbağ* & Çalik, 2019).
This study demonstrates that the combination of lavender aromatherapy in the form of a pillow spray and consistent use over a four-week period successfully produced a significant positive impact on the sleep quality of workers at PT Adhi Persada Beton’s Margorejo Plant. These results can serve as a basis for developing more effective and affordable complementary therapies aimed at improving worker well-being, particularly regarding the quality of rest and recovery after work. With proper implementation, lavender pillow spray has the potential to be developed as part of a sustainable occupational health program across various industrial settings. A 4.30-point decrease in the PSQI score over four weeks indicates a clinically significant change. According to PSQI criteria, a score of ≤5 indicates good sleep quality, while a score >5 indicates poor sleep quality (Buysse et al., 1989). Nevertheless, the average posttest score of 6.00 remains above this threshold, meaning that, overall, the participants still fall into the category of having poor sleep quality, despite having experienced a significant improvement.
The average pretest score of 10.30 indicates that the participants initially experienced fairly severe sleep disturbances. The decrease to 6.00 reflects a substantial improvement, but it is not yet sufficient to reach the good sleep category. One possible explanation for the posttest mean PSQI score remaining above the threshold for good sleep quality (PSQI ≤5) is the working conditions experienced by the respondents. Based on the respondent characteristics, 60% of participants worked more than 48 hours per week. Long working hours have been associated with increased fatigue, elevated stress levels, and disruption of normal sleep patterns. In addition, many respondents worked in operational positions that may involve high workloads, physical demands, and irregular work schedules. Although lavender pillow spray contributed to a significant improvement in sleep quality, these occupational factors may have limited the extent of improvement, preventing the average PSQI score from reaching the normal sleep quality category. Therefore, sleep quality among workers is likely influenced not only by sleep-support interventions but also by work-related factors such as working hours, workload, and occupational stress.
This may be influenced by factors such as the limited duration of the intervention, persistent work-related stress, and long-established sleep habits. Therefore, the results of this study are more accurately interpreted as evidence that lavender pillow spray has a positive effect on improving sleep quality, but is not yet capable of fully restoring sleep quality to the normal category within four weeks. The results of this study indicate that the use of lavender pillow spray for four weeks reduced the PSQI score by 4.30 points, indicating an improvement in sleep quality among workers. These results align with previous studies, which have shown that lavender aromatherapy is effective in improving sleep quality, with a significant reduction in PSQI scores following treatment (Demirbağ* & Çalik, 2019). Compared to other methods such as steam inhalation or aromatherapy massage, pillow spray offers the advantage of providing more consistent aroma exposure throughout the night and is more practical for workers to use independently.
Table 6. Comparison of the effectiveness of pillow spray with other aromatherapy methods
	No
	Study
	Aromatherapy Method
	Population
	Results

	1.
	Present Study
	Lavender pillow spray (RYZIQ Pillow Mist)
	Workers at PT Adhi Persada Beton Margorejo Plant (n=20)
	Mean PSQI score decreased from 10.30 to 6.00, indicating a significant improvement in sleep quality

	2.
	Demirbağ & Çalik (2019)
	Lavender wipes and pillow application
	Menopausal women
	Sleep quality improved significantly after lavender intervention using pillow-based aromatherapy.

	3.
	Sagala et al. (2022)
	Lavender aromatherapy via humidifier
	Breast cancer patients
	Significant improvement in sleep quality following lavender aromatherapy administration.

	4.
	Nurulicha et al. (2023)
	Lavender inhalation aromatherapy
	Older adults
	Inhalation of lavender aromatherapy was associated with improved sleep quality.

	5.
	Choi et al. (2022)
	Lavender essential oil inhalation
	Adults
	Lavender inhalation improved sleep quality and autonomic nervous system activity.



As presented in table comparison of the effectiveness of pillow spray with other aromatherapy methods, the findings of the present study are consistent with previous studies demonstrating the beneficial effects of lavender aromatherapy on sleep quality. Although different delivery methods were used, including pillow application, humidifier-based aromatherapy, and inhalation techniques, all studies reported positive effects on sleep quality. The present study demonstrated a 4.30-point reduction in the PSQI score after four weeks of intervention, suggesting that lavender pillow spray is a practical and effective method for improving sleep quality among workers. Compared with other aromatherapy methods, pillow spray offers several practical advantages, including ease of use, portability, and the ability to provide continuous aroma exposure throughout the sleep period without requiring additional equipment.
	In a population of workers with high stress levels, these findings indicate that lavender pillow spray is effective as a non-pharmacological intervention. The 4.30-point reduction is statistically (p < 0.001) and clinically significant, as it indicates a substantial improvement from baseline. Although this study has limitations, such as a small sample size and the absence of a control group, the results remain consistent with other studies using lavender aromatherapy with a similar intervention duration. Therefore, lavender pillow spray can be an effective, practical, and potentially long-term alternative for improving sleep quality among workers.
The effectiveness of lavender pillow spray in improving sleep quality is influenced by the main components of lavender essential oil (Lavandula angustifolia), namely linalool and linalyl acetate. These compounds have anxiolytic and sedative effects that help induce a sense of calm and relaxation. Linalool works by providing a rapid calming effect, while linalyl acetate offers a more gradual and sustained relaxing effect, thereby helping to create optimal conditions for sleep. Neurobiologically, Linalool is known to act by influencing the central nervous system, particularly through the modulation of GABA receptors, which help reduce neural activity and induce a sedative effect. Additionally, lavender aromatherapy works through the olfactory pathway, which is directly connected to the limbic system—the part of the brain that regulates emotions and sleep. This mechanism facilitates reduced sleep latency, increased sleep duration, and an overall improvement in sleep quality. Furthermore, inhaling lavender also affects the autonomic nervous system by reducing sympathetic nervous system activity and increasing parasympathetic activity. This is characterized by a decrease in heart rate, blood pressure, and levels of stress hormones such as cortisol, allowing the body to relax and prepare for sleep. This multi-target mechanism makes lavender pillow spray an effective non-pharmacological intervention for improving sleep quality, particularly among workers experiencing stress and sleep disturbances due to work-related activities (Chen et al., 2021).
The success of the lavender pillow spray intervention in improving sleep quality was influenced by several factors, namely respondent characteristics, job type, and internal and external factors. Respondents aged 23–53 years showed varying responses to the intervention, with age and work-related stress levels playing a role in determining both initial sleep quality and changes following the intervention. Respondents with higher stress levels tended to have worse initial scores, indicating a more significant improvement following the intervention. Job type was also a key factor, as most respondents had high workloads, long working hours, and irregular work schedules such as shift work. These conditions contributed to high PSQI scores prior to the intervention. Differences in job characteristics, such as physical workload and work patterns, led to variations in response to the intervention; however, overall, the study results still showed an improvement in sleep quality among workers. Additionally, internal factors such as health status, sleep habits, and psychological factors, as well as external factors including the sleep environment and adherence to the use of pillow spray, also influenced the study results. The lack of control over the sleeping environment and respondent compliance are limitations that may affect the results. Based on these findings, it is recommended that future studies employ stricter controls to obtain more optimal results.
This study has several limitations. First, the study employed a one-group pretest–posttest design without a control group; therefore, the influence of external factors that may affect sleep quality, such as lifestyle changes, health conditions, workload, or environmental factors during the study period, could not be completely controlled. Second, sleep quality was assessed using the Pittsburgh Sleep Quality Index (PSQI), a self-reported questionnaire that relies on respondents’ subjective perceptions. Consequently, response bias and the Hawthorne effect may have influenced the results. Third, the study involved only 20 respondents from a single company, which limits the generalizability of the findings to broader worker populations. In addition, the gender distribution was highly unbalanced, with 95% of participants being male and only 5% female. This imbalance reflects the workforce composition at PT Adhi Persada Beton Margorejo Plant, where male workers constitute the majority of employees, particularly in operational and production-related positions. Therefore, the findings may not fully represent the effects of lavender pillow spray among female workers. Future studies should involve larger and more diverse samples, include a control group, and recruit participants from multiple workplaces to strengthen the evidence regarding the effectiveness of lavender pillow spray in improving sleep quality.
CONCLUSION
Based on the research findings, it can be concluded that using 2–3 sprays of lavender pillow spray on the pillow before bed each night for four weeks had a significant effect on improving the sleep quality of workers at PT Adhi Persada Beton’s Margorejo Plant. This is indicated by a decrease in the average Pittsburgh Sleep Quality Index (PSQI) score from 10.30 in the Pretest phase to 6.00 in the posttest phase, with a difference of 4.30 points. This decrease indicates a consistent improvement in sleep quality following the four-week intervention.
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